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(57) ABSTRACT

A portable electronic apparatus includes an operating system
comprising an application layer, an application framework
layer, a libraries layer and a kernel layer. The application layer
includes a cloud user interface allowing a user to perform an
interactive function. The application framework layer
includes a plurality of cloud components and at least a cloud
service. The libraries layer includes a plurality of cloud man-
agers. The kernel layer includes a cloud server driver, which
is connected to the cloud managers to start the cloud service,
so that the cloud service calls one of the cloud components
according to the interactive function. By such configuration,
the portable electronic apparatus of this invention can carry a
private cloud to provide the service of a portable personal
cloud.

14 Claims, 3 Drawing Sheets
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1
PORTABLE ELECTRONIC APPARATUS AND
PORTABLE CLOUD COMPUTING SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This Non-provisional application claims priority under 35
U.S.C. §119(a) on Patent Application No(s). 102118513 filed
in Taiwan, Republic of China on May 24, 2013, the entire
contents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of Invention

The invention relates to an electronic apparatus and a com-
puting system and, in particular, to a portable electronic appa-
ratus and a portable cloud computing system.

2. Related Art

Cloud computing is with regard to a computing architec-
ture based on the Internet, through which the shared resources
of hardware and software and the information can be pro-
vided for the remote computers or other kinds of apparatuses
in need.

Generally, when a portable electronic apparatus or per-
sonal computer is connected to a cloud server, the cloud
owning the cloud server can provide a lot of service for them.
Inother words, a large amount of computation and storage are
performed on the cloud, even including the record of com-
mercial activities. Accordingly, the cloud can provide the
services of infrastructure, platform and software for the
remote users, and thereby the cost of hardware and develop-
ment on the user end is reduced a lot.

However, there are some phenomena worthy to be noted
nowadays. Much data transmission started by the application
softwares are performed just between the portable electronic
apparatuses or through a personal webpage, not involved with
a too-big-to-be-portable cloud. On the other hand, although
the processing efficiency of the portable electronic apparatus
becomes more and more powerful, it still can not provide the
cloud service.

Therefore, it is an important subject to provide a portable
electronic apparatus and a portable cloud computing system
so that the level and efficiency thereof can be upgraded and
the application field thereof can be enlarged.

SUMMARY OF THE INVENTION

In view of the foregoing subject, an objective of the inven-
tion is to provide a portable electronic apparatus and a por-
table cloud computing system so that the level and efficiency
thereof can be upgraded and the application field thereof can
be enlarged.

To achieve the above objective, a portable electronic appa-
ratus according to the invention includes an operating system
comprising an application layer, an application framework
layer, a libraries layer and a kernel layer. The application layer
includes a cloud user interface allowing a user to perform an
interactive function. The application framework layer
includes a plurality of cloud components and at least a cloud
service. The libraries layer includes a plurality of cloud man-
agers. The kernel layer includes a cloud server driver, which
is connected to the cloud managers to start the cloud service,
so that the cloud service calls one of the cloud components
according to the interactive function.

In one embodiment, the interactive function includes reg-
ister, query, deletion, updating, or insertion.
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In one embodiment, the application layer further includes a
cloud machine interface, which is a machine-to-machine
interactive interface.

In one embodiment, the cloud components include at least
two of availability, grid computing, virtualization, provisos
and security.

In one embodiment, the cloud service includes a plurality
of'programs, which include at least two of team collaboration,
web service integration and marshalling, database integra-
tion, security, scalability, storage, persistence, state manage-
ment, application versioning, and application instrumenta-
tion and developer community facilitation.

In one embodiment, the cloud managers include a cloud
computing manager, a cloud network manager and a cloud
storage manager, the cloud computing manager defines and
adjusts the using condition variables of a central processing
unit (CPU) of the portable electronic apparatus, the cloud
network manager defines and adjusts the using condition
variables of the network, and the cloud storage manager
defines and adjusts the using condition variables of the stor-
age.

In one embodiment, the cloud server driver further turns on
or off a bottom-layer communication control of the portable
electronic apparatus.

In one embodiment, the operating system architecture is
divided into a software as a Service (SaaS), a platform as a
Service (PaaS) and an infrastructure as a Service (IaaS), the
SaaS covers the application layer, the PaaS covers the appli-
cation framework layer, and the [aaS covers the libraries layer
and kernel layer.

In one embodiment, the portable electronic apparatus is a
cell phone, a tablet computer or a notebook computer.

To achieve the above objective, a portable cloud computing
system according to the invention comprises any of the
above-mentioned portable electronic apparatuses and at least
aremote apparatus. The remote apparatus is connected to the
portable electronic apparatus through a network and trans-
mits data to the portable electronic apparatus through the
cloud user interface.

In one embodiment, the remote apparatus is a sensor, cell
phone, tablet computer, notebook computer or desktop com-
puter.

In one embodiment, the portable cloud computing system
further comprises a storage apparatus, which is externally
connected to the portable electronic apparatus and includes a
codec file for implementing a security validation of the por-
table electronic apparatus.

In one embodiment, the portable cloud computing system
further comprises a cloud, which includes a cloud server. The
data transmission is performed between the cloud server and
the portable electronic apparatus.

As mentioned above, after the proper configuration, the
portable electronic apparatus according to the invention
becomes capable of carrying a private or personal cloud,
providing users with services of a personal cloud, such as a
software as a Service (SaaS), a platform as a Service (PaaS)
and an infrastructure as a Service (IaaS). Thereby, the level
and efficiency of the portable electronic apparatus can be
enhanced, and the application field thereof can be enlarged.
Besides, the portable electronic apparatus of this invention
can be connected to at least one remote apparatus to constitute
a portable cloud computing system, which can be applied to
the biomedical, community or commercial field for example.
For instance, the portable electronic apparatus and portable
cloud computing system of the invention can be applied to a
medical knowledge trading community, learning experience
trading community, video trading community, stock knowl-
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edge trading community, etc. with the same principle where
an expert in a certain field run a business by sharing or
teaching through the portable electronic apparatus. In other
words, the expert’s experience is traded to the users in need in
a commercial way through the personal cloud.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will become more fully understood from the
detailed description and accompanying drawings, which are
given for illustration only, and thus are not limitative of the
present invention, and wherein:

FIG.11s aschematic block diagram of'a portable electronic
apparatus according to a preferred embodiment of the inven-
tion;

FIG. 2 is a schematic diagram of a portable cloud comput-
ing system according to a preferred embodiment of the inven-
tion; and

FIG. 3 is a schematic diagram of the architecture of a
storage apparatus according to an embodiment of the inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be apparent from the following
detailed description, which proceeds with reference to the
accompanying drawings, wherein the same references relate
to the same elements.

FIG.11s aschematic block diagram of'a portable electronic
apparatus 1 according to a preferred embodiment of the
invention. The portable electronic apparatus 1 of the inven-
tionis not limited in type as long as it is capable of computing.
The portable electronic apparatus 1 is such as a cell phone, a
tablet computer or a notebook computer.

The portable electronic apparatus 1 includes an operating
system (OS), such as a Windows or Android OS. The operat-
ing system of this embodiment is an Android OS for example.
As shown in FIG. 1, the operating system of the portable
electronic apparatus 1 includes an application layer 11, an
application framework layer 12, a libraries layer 13 and a
kernel layer 14.

The application layer 11 includes a cloud user interface
111, which makes a user to perform an interactive function,
such as register, query, deletion, updating, or insertion. The
application layer 11 can further include a cloud machine
interface 112, which is a machine-to-machine interactive
interface. The automatic identification can be performed by
the cloud machine interface 112, and thus the outside data can
be transmitted to the inside or the inside data can be transmit-
ted to the outside. Besides, the application layer 11 can further
include a plurality of application programs 113, which can be
the original ones of the Android system and can provide many
different software services, such as data processing or image
processing, for users.

The application framework layer 12 includes a plurality of
cloud components 121 and at least a cloud service 122 (mul-
tiple cloud services given as an example here). The cloud
components 121 include, for example, at least two of avail-
ability, grid computing, virtualization, provisos and security.
The availability can allow an inside cloud or outside cloud to
access the data. The grid computing can automatically dis-
tribute the tasks to achieve the efficiency optimization. The
virtualization can be compatible with the virtualization solu-
tions. The provisos can perform the identification by layers
according to the identification levels and establish or delete a
service or application, and also can add or delete a configu-
ration. The security can satisty the things as follows: (a) the
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person owning the data, (b) the manager, (c) sensitive data to
be processed (such as a credit card, identification number and
medical number), (d) examination of the personal informa-
tion protection Act, and (e) ensuring having the logs of the
above-mentioned items for the demanded check. The cloud
service 122 can provide users with an operating system plat-
form and an application system developing platform so that
the developer of the application system can directly compose
the program on these platforms and serve for the outside. The
cloud service 122 includes a plurality of programs, which
include, for example but are not limited to, at least two of team
collaboration, web service integration and marshalling, data-
base integration, security, scalability, storage, persistence,
state management, application versioning, and application
instrumentation and developer community facilitation. These
items belong to the characters of the cloud computing, and
therefore they are not described here for conciseness.
Besides, the application framework layer 12 can further
include a manager 123, which can be an original manager of
the Android system.

The libraries layer 13 includes a plurality of cloud manag-
ers 131, which include a cloud computing manager, a cloud
network manager and a cloud storage manager. The cloud
computing manager defines and adjusts the using condition
variables of a central processing unit (CPU) of the portable
electronic apparatus 1. The cloud network manager defines
and adjusts the using condition variables of the network. The
cloud storage manager defines and adjusts the using condition
variables of the storage. Besides, the libraries layer 13 can
further include an Android libraries 132, and a core libraries
133 and Dalvik VM (virtual machine) 134 in an Android OS
environment.

The kernel layer 14 includes a cloud server driver 141,
which connects to the cloud managers 131 to start the cloud
service 122, and therefore the cloud service 122 can call one
of the cloud components 121 according to the interactive
function. The cloud server driver 141 can further turn on or off
a bottom-layer communication control of the portable elec-
tronic apparatus. Besides, the kernel layer 14 can further
include other drivers 142, such as the original drivers of the
Android system.

Concerning the cloud computing, the operating system
architecture shown in FIG. 1 is divided into a software as a
Service (SaaS) 15, a platform as a Service (PaaS) 16 and an
infrastructure as a Service (IaaS) 17. The SaaS covers the
application layer 11, the PaaS covers the application frame-
work layer 12, and the IaaS covers the libraries layer 13 and
kernel layer 14. By the configuration as shown in FIG. 1, the
portable electronic apparatus 1 of the invention can provide a
cloud service to serve as a portable cloud electronic appara-
tus, and can be connected to other remote apparatuses to
constitute a portable cloud computing system to provide them
with the cloud service.

FIG. 2 is a schematic diagram of a portable cloud comput-
ing system 2 according to a preferred embodiment of the
invention. As shown in FIG. 2, the portable cloud computing
system 2 includes a portable electronic apparatus 201 and
remote apparatuses 202 and 203. The portable electronic
apparatus 201 is such as the above-mentioned portable elec-
tronic apparatus 1. The remote apparatuses 202 and 203 are
connected to the portable electronic apparatus 201 through a
network, and can transmit data to the portable electronic
apparatus 201 through the cloud user interface 111. The por-
table cloud computing system 2 is applied to the biomedical
field for example.

The remote apparatus of the invention is, for example but
not limited to, a sensor, cell phone, tablet computer, notebook
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computer or desktop computer. Herein, the remote apparatus
202 is a cell phone and belongs to a user 204 wearing a
plurality of sensors 205. The sensors 205 can sense physi-
ological signals of the user 204 and transmits the physiologi-
cal signals to the remote apparatus 202, and then the remote
apparatus 202 transmits the signals to the portable electronic
apparatus 201. The user owning the portable electronic appa-
ratus 201 can analyze these signals and thus give some advice
to the user 204. Or, the user of the portable electronic appa-
ratus 201 can legally and properly treat these signals to help
the user 204. Another user 206 wears a plurality of remote
apparatuses 203, which are sensors for example, and is not far
from the portable electronic apparatus 201. In this case, the
remote apparatuses 203 can directly transmit the physiologi-
cal signals of the user 206 to the portable electronic apparatus
201 for the signal processing. Furthermore, the portable elec-
tronic apparatus 201 can be connected to a medical cloud 3 so
that the received information can be treated better through the
medical cloud 3. The portable electronic apparatus 201 also
can be connected to other kinds of clouds, such as a personal
cloud, private cloud or public cloud, and can be connected to
the clouds with different properties, such as a medical cloud,
commercial cloud or community cloud.

In this embodiment, the remote apparatus may unceasingly
transmit the information to the portable electronic apparatus
201. For limiting the amount of the transmitted information,
the remote apparatus can be configured with a screening
mechanism, such as a skyline screening mechanism, which
sets a threshold value or line for the information to decrease
the amount of the transmitted information. Thereby, the por-
table electronic apparatus 201 and the portable cloud com-
puting system 2 can be enhanced in efficiency.

The portable cloud computing system 2 can further include
a storage apparatus 207, which is externally connected to the
portable electronic apparatus 201. The storage apparatus 207
can extend the storage capacity of the portable electronic
apparatus 201, and is incorporated into the personal cloud of
the portable electronic apparatus 201. The storage apparatus
207 can include a codec file for implementing the security
validation of the portable electronic apparatus 201. The codec
file includes an encryption/decryption mechanism, and can
be realized by at least an algorithm. FIG. 3 is a schematic
diagram of the architecture of the storage apparatus 207
according to an embodiment of the invention. In this embodi-
ment, the architecture of the storage apparatus 207 is
designed as corresponding to that of the portable electronic
apparatus 201 for increasing the mutual compatibility. Since
the architecture of the storage apparatus 207 can be compre-
hended by referring to that of the portable electronic appara-
tus 201, it is not described here for conciseness.

To be noted, as shown in FIG. 2, a medical cloud 3 also can
be incorporated in the portable cloud computing system 2 of
the embodiment. The medical cloud can include a cloud
server 31 and a codec file 32. The data transmission can be
performed between the cloud server 31 and the portable elec-
tronic apparatus 201. The codec file 32 can implement the
security validation of the portable electronic apparatus 201.
The codec file 32 can include an encryption/decryption
mechanism, and can be realized by at least an algorithm. The
codec file 32 can be realized by at least one of software,
hardware and firmware.

In summary, after the proper configuration, the portable
electronic apparatus according to the invention becomes
capable of carrying a private or personal cloud, providing
users with services of a personal cloud, such as a software as
a Service (SaaS), a platform as a Service (PaaS) and an
infrastructure as a Service (IaaS). Thereby, the level and
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efficiency of the portable electronic apparatus can be
enhanced, and the application field thereof can be enlarged.
Besides, the portable electronic apparatus of this invention
can be connected to at least one remote apparatus to constitute
a portable cloud computing system, which can be applied to
the biomedical, community or commercial field for example.
For instance, the portable electronic apparatus and portable
cloud computing system of the invention can be applied to a
medical knowledge trading community, learning experience
trading community, video trading community, stock knowl-
edge trading community, etc. with the same principle where
an expert in a certain field run a business by sharing or
teaching through the portable electronic apparatus. In other
words, the expert’s experience is traded to the users in need in
a commercial way through the personal cloud.

Although the invention has been described with reference
to specific embodiments, this description is not meant to be
construed in a limiting sense. Various modifications of the
disclosed embodiments, as well as alternative embodiments,
will be apparent to persons skilled in the art. It is, therefore,
contemplated that the appended claims will cover all modifi-
cations that fall within the true scope of the invention.

What is claimed is:

1. A portable electronic apparatus including an operating
system comprising:

an application layer including a cloud user interface allow-

ing a user to perform an interactive function;

an application framework layer including a plurality of

cloud components and at least a cloud service;

a libraries layer including a plurality of cloud managers;

and
a kernel layer including a cloud server driver, which is
connected to the cloud managers to start the cloud ser-
vice, so that the cloud service calls one of the cloud
components according to the interactive function,

wherein the libraries layer further comprises an Android
libraries, and a core libraries and Dalvik virtual
machine,

wherein the application layer further includes a cloud

machine interface, which is a machine-to-machine inter-
active interface,

wherein the cloud managers include a cloud computing

manager, a cloud network manager and a cloud storage
manager, the cloud computing manager defines and
adjusts the using condition variables of a central pro-
cessing unit (CPU) of the portable electronic apparatus,
the cloud network manager defines and adjusts the using
condition variables of the network, and the cloud storage
manager defines and adjusts the using condition vari-
ables of the storage,

wherein the portable electronic apparatus is a cell phone, a

tablet computer or a notebook computer.

2. The portable electronic apparatus as recited in claim 1,
wherein the interactive function includes register, query, dele-
tion, updating, or insertion.

3. The portable electronic apparatus as recited in claim 1,
wherein the cloud components include at least two of avail-
ability, grid computing, virtualization, provisos and security.

4. The portable electronic apparatus as recited in claim 1,
wherein the cloud service includes a plurality of programs,
which include at least two of team collaboration, web service
integration and marshalling, database integration, security,
scalability, storage, persistence, state management, applica-
tion versioning, and application instrumentation and devel-
oper community facilitation.
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5. The portable electronic apparatus as recited in claim 1,
wherein the cloud server driver further turns on or off a
bottom-layer communication control of the portable elec-
tronic apparatus.

6. The portable electronic apparatus as recited in claim 1,
wherein the operating system architecture is divided into a
software as a Service (SaaS), a platform as a Service (PaaS)
and an infrastructure as a Service (1aaS), the SaaS covers the
application layer, the PaaS covers the application framework
layer, and the IaaS covers the libraries layer and kernel layer.

7. A portable cloud computing system, comprising:

a portable electronic apparatus as recited in claim 1; and

at least a remote apparatus connected to the portable elec-

tronic apparatus through a network and transmitting data
to the portable electronic apparatus through the cloud
user interface,

wherein the remote apparatus is a cell phone, a tablet

computer, a notebook computer or a desktop computer.

8. The portable cloud computing system as recited in claim
7, wherein the interactive function includes register, query,
deletion, updating, or insertion.

9. The portable cloud computing system as recited in claim
7, wherein the cloud components include at least two of
availability, grid computing, virtualization, provisos and
security.

10. The portable cloud computing system as recited in
claim 7, wherein the cloud service includes a plurality of
programs, which include at least two of team collaboration,
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web service integration and marshalling, database integra-
tion, security, scalability, storage, persistence, state manage-
ment, application versioning, and application instrumenta-
tion and developer community facilitation.

11. The portable cloud computing system as recited in
claim 7, wherein the cloud server driver further turns on or off
a bottom-layer communication control of the portable elec-
tronic apparatus.

12. The portable cloud computing system as recited in
claim 7, wherein the operating system architecture is divided
into a software as a Service (SaaS), a platform as a Service
(PaaS) and an infrastructure as a Service (laaS), the SaaS
covers the application layer, the PaaS covers the application
framework layer, and the TaaS covers the libraries layer and
kernel layer.

13. The portable cloud computing system as recited in
claim 7, further comprising:

a storage apparatus externally connected to the portable
electronic apparatus and including a codec file for
implementing a security validation of the portable elec-
tronic apparatus.

14. The portable cloud computing system as recited in

claim 7, further comprising:

a cloud including a cloud server, wherein the data trans-
mission is performed between the cloud server and the
portable electronic apparatus.
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